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SODIUM eatriol Elucoaiduronate waa ieoleted from human pregnancy urine 

in 1956 by Cohen and Marrian, 2 but its complete structure remained unknown. 

We present evidence for the structure of pure eatriol glucoaiduronic acid 

iaoleted in our leborstory. 

Twenty liters of third trimeater human pregnancy urine waa proceaaed 

by a semi-continuous modification of the extraction sequence developed by 

Grent and Marrien. 5 However, the firat extraction with n-butenol waa 

at pH 7.5, and the aubaequent isolation proved to be more efficient. 

done 
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_ Postdoctoral fellow supported by Inetitutionel Grant to Roavell 
park Memorial Institute from the United Stetea Public Health 
Service. 

2 9.L. Cohen and G-F. Marrien, Biochem. J. 2, 57 (1956). 
In retrospect it aeema probable that t'ne isolated material may 
have been-contaminated with glucuronidea of 16-epieatriol, 16-c&- 
hydroxyeatrone etc., though there ia no evidence that this was 
ectuallg the case (Dr. G.F. Marrisn, privete communication). 

3 J.K. Grant and G.F. Marrian, Biochem. J. a, 1 (19%). 

183 



184 Structure of estriol glucuronide No.5 

urine, in ::hich lo-15 mg of estriol per liter wee determined by enelysis, 4 

afforded ~.286~ of crystalline sodium estriol glucosiduronete (I), 

m.p. 24p {dec.),5 hg:H 280~. Estriol glucosiduronic acid (II), 

previously described es amorphous J , wee obtained crystslline for the first 

time by dissolving the selt I in weter eatureted with n-butenol and 

scidifying the solution with hydrochloric ecid to pH 1. This procedure 

wes repeeted twice, affording analytically pure ecid II es tiny white 

needles, O..15Qg of II from0.275g of I, m.p. 221-222' (dec.),&,, =tOH 28Omp 

(~2100),~C).05N NeOH-EtOH 
mex 5OO~(C, 61.79; H, 7.27; neutrel equiv. 478). 

Compound 
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Estriol glucosiduronic ecid II, on treatment with diszomethsne in 

dichloromethane - methanol, afforded the methyl ether-ester (III), 

hi,"tH 27&p, 286mt]. The ester III, without purification, WBS exhaustively 

4 5.3. Brown, Biochem. J. 60, 185 (1955). 

5 All melting points were determined on e Nofler Audiohm 'Thermistor 
hot stage of A.H. Thomas Go., Pniledelphie, Pa. 
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methylsted by diezometbene in dichloromethene in the presence of boron 

trifluoride cetelyst.6 The totelly methyleted product (IV) ,7 obteined in 

49.5% overall yield from II, m.p. 14C-141°, hKtoH 

(El&O), Az:‘r 5.72~, 8.77)1(0, 65.78; Ii, S.;, 

279m)“(g l8CC ) , 2879 

wee hydrolyzed by 

boiling 4 Iu’ hydrochloric ecid in lO$ ethanol to 3,17@-dimethoxy-1,3,5(10)- 

estretrien-16d-ol (Ve),7 thin plates, m.p. 165-166°,h~~~H 279~(&1950), 

287m)r(El82O). This degredetion product Ve had ultra-violet end infrared 

spectra euperposable with those of the synthetic product Vb of unequivocal 

structure described below, end the compounds ehoaed sn undepreaeed mixture 

melting point. 

The intermediate in the pertial synthesis of estriol,8 3,16~l- 

discetoxy-1,3,5(10)-estratrien-1’7-one(VI), wee reduced with sodium boro- 

hydride in methenol below t5’ to 3,16d-diecetoxy-1,3,5(10)-estratrien-17(3- 

01 (VII), m.p. 154.5155.5’, A:::” 26S~(E7lC), ?q.4W5), h~f$lz 5&p, 

5.79~, 8.25p(broad) (C, 71.12; H, 7.57; ecetox;l, 22.8). 9 Acid catalyzed 

diazomethsne methylstion6 of VII eff’orded 3,16d-diacetoxy-17P -methoxy- 

1,3,5(10)-estratriene (VIII), m.p. 108-109°,h&~H 268m$E810), 275m$S78C), 

6 Kz. Keemen, K.C. Csserio, J.D. Hoberte end Y.9. Johnson, Tetrahedron 
& 36 (1959). 

7 The compound wee chrometogrephically pure. 

8 K.S. Leeds, D.K. Fukuehime end T.F. Gelagher, J. Am. Chem. Sot. 76, 
2943 (1954). 

9 A portion of VII wee re-oxydized to VI by chromic anhydride- 
pyridine reegent, G-1. Pooe, G.E. Arth, R.E. Seyler and L.H. Sarett, 
J. Am. Chem. 300. j’& 422 (1953). 
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~~~xcl~ 5.68~, 5.78~, 8.28y(broad) (C, 71.30; H, 8.08; methoxyl, 7.85), 

which was saponified with 106 ethsnolic sodium hydroxide to lq-methoxy- 

1,3,.5(10)-eetratricn-3,1&l-diol (IX), m.p. lP1°,h~~H 281#2010) 

(C, 75.27; H, 8.69; methoxyl, 10.59). The diol IX waa methylated with 

diasomethane in dichloromethane-methanol to the synthetic 3,17f3-dimethoxy- 
7 

1,3,5(10)-estratrien-164-01 (Vb), thin plstea, m.p. 165-16@,A~~~H 279q.a 

(El990), 287m+82O) (C, 76.0:; Ii, 8.90), identical with the product Va 

obtained by exhaustive methyls&ion and hydrolysis of eatriol gluooeiduronio 

acid II. 

We have confirmed the earlier findings of karrian et ~1.~33 which -- 

indicated a partial structure for eatriol glucuronide having one alcoholic 

hydroxyl group combined by a p-glycoaidio linkage to a uranic acid, most 

likely glucuronic acid. On the basis of our evidence we assigned to urinary 

eatriol glucoaiduronic acid II, m.p. 221'(dec.), the structure of 3- 

hydroxy-l,5,~(10)-eatratrien-l7~-ol-l~-yl~-~glu~opyranoaiduronlc acid. 

The structures of other gluouronides related to II in human preg- 

nancy urine are being studied." 

lo 'Ihis investigation was supported by grsnta from the American 
Cancer Society p-265, end the United States Public Health Service. 


